Contamination

MASX INSIrmenaion
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Objective

Mhe MSX mission will provide a unigue opportu-
nity to extend the therm |:-|'.-|!|"'i-:_ ||‘|’|:_:,'|_'|=~ .||"||_| 1510
prove predictions of satellite and debns orbital
cecay using coordinated orbital and ground-based
observiations.

Calibrated an-board mass spectrometers and 2
pressure gauge will accurately measure the neutral
and ionic densities ot MSX's 900-km altituce. Dara
acrquired at all latitudes and over several annual
cviles will prosvide insiehe oo diuemal, seasonal,
scuar, latiudinal, and other dynamic variabilities,
e owincds Corrent mesdels sioch as MSTRO90 and
the International Reference lonosphere are uncer
tin by 25 1o 50% at this altitude: the depend-
Encics 0N Eenimal gnetn and solar activities are ol
wll undersiood, MaX provades the capalality to
cxpand and improve the acouracy of thase nrodels
Figure 1 15 an M350 prediction of the neutral
species densites at T3M latiiude over one vear for
Wi representative salar activity levels, Helium,
the dominant constituent for most of the yvear,
decreases by over an order of magninsde while
oxyeen increases during the summer period. This
dramatically alters thie wtome --:]':-|1-.-|'i-.' |'|1i'-.i|15_- raices,
weirsi] peitterms, amdd oo The MSY indnimients ane
being confisgrured (o provide enderstanding of
these varations on all themmoscales by periodic
pole-te-equator collection of data bor a range of
solar-genith ansles

MEIS GO0 lem
75 deg NS W
Ap o= 10 FOAZ30
F T T

High solar activity
— — — Low solar activity
105 i i, 3

-L-Il.—\—_ i — e,

= I d-'_'_'_\_\_" T
r !__:"'fh\ﬁ-____ = = HB
g 3 - -

] -
o e - e
210 o3 #
5 107} - s
; ! o -
& f - T
—_ .
1024 - ~F 1
il Yy
-l-ll

: L F—pleied bt ==
Dray of the year

] i i J
L Arariial ety errnaibons o WG B

Lrescription

Mhe reflective reference sphere released by MSX
will be tracked using the Haystack racdar O 3 Fou-
tine basis, as depicted in Figure 2, and the orhitally
weraged drag measured, This drag reflects aocoam.
modation of the energy of collisions with the var
able composition atmosphere. Preflight grouncd-
based measurements will provide these accommo
dation coefhcients for the relerence sphere mate-
rial. By Lras l-.i:l_..\I e :-|.l|||"|' LWL LT DR ihie
‘f\.ili.IH t'lt\.""f\.""- L :j I:'IL'J!Lur'.'.. :.I'ra'dr':'ﬁ.':l.'!1. -Iri'.:. l.'."i'u'ﬁ.{l.'l.'l '-"u'!”
b isolated, using the orhital mass spectrometes
composition determinations coupled with the im-
Fll'-::-'.'l.'l:| atmospineric models, Drag predictions are
currently limied by an acourate knowledge of
!:-:Z-I|1 thice '-':|f!.||'l||itiu- M I|'||_' .IIrr'||-E‘:||g'| 15 :_:'-|'|'||'-: 18]
tion and the accommodation coctficicnes. MSX data
will improve the acouracy of prediction of ot
decty as a funcion of atmosphenc variability and
will increase our understanding of the dynamics of
e processes that dominate the upper .III11I..ﬂ.-|'l|':|.'r|'
at altimuces just below the radiaton belis,
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Data Certification &
Technology Transfer

MSX Instrumentation: All

Dibjective
[he absolute radiometnic and poniometne calibea-
arco observations are hmitcdd by thae

teans ol g
inpprecisin i the knowledpe of rradiance and

|'l| wition of standard reterence |l|'li|.'\-: 1=, The MSX
lepacy will be an improved knowledpe of the imma-
diance and position of absolute standard stars and
a proven methodology for radiometric and ponioe
metric calibration bor high spatial resolution infra-
rescd dnsirunmens,

Mescription

[he abwolute caliboation for the M5X infrared obser-

varions will ke based upon three independent mea
surements, all traceable w NIST

irraclizainee of thiese snrces s
and better than

ahsnlhure

ko o weithin 1.5% at low fux
Woal high fux

» The infrarcd sensor has buili-in reference

e The

shiovart o e radiometncally stable (2 1%
KISKE muissiomn.

[hey moniter detector stabiliy and relate
calibrations with those conducted om-orhit
# The an-ohit radiometre calibratons will be
hased on two different types of ref
1. Celestial standard sources selected [rom the ra

ditional calibration sournce
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five timwes during the mission. Based upon a de-
tailed ermod analysis, the reference sphere irradi
ances should be known t within £ 3% over the
1= o 2R spectral range of the sensor,

The: errors ineach tvpe of on-orhit external
calibraton measurements are kargely independem
and should result in a significant improvement of
the absolure calibration for the celestal standard
ubjeuta, The senult of deis activiey will Dee aact of
radiometrically calibraved standard objects that will
b accessible wy the entire infrared community.
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